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Abstract: ...to deduce a composite spectral type for this system. The relative strengths of the hydrogen lines in the two 
components implies a magnitude difference of DELTAB congruent-to 1.0 and allows spectral types of B3IEI and 
BSfflto... 

Research Fronts: 91-0028 002 (ABSOLUTE DIMENSIONS OF EARLY-TYPE ECLIPSING BINARY STARS; 
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Language: ENGLISH Document Type: ARTICLE ( Abstract Available ) 
Abstract: ...the density wave. 

The gas in the nuclear region also exhibits non-circular motions. Molecular clouds probably follow elliptical orbits 
and are trapped into a 'bar 1 aligned with the stellar bar HII regions and HI envelopes, located at resonant positions. 

The (CO)-C-12 J=2-l to 1-0 line intensity ratio, corrected for the difference in beamsize, is congruent-to 0.7-0.8 
all over the 7. These line intensity ratios are used to derive core-halo models of the molecular cloud complexes, 



using L VG and Monte Carlo radiative transfer calculations. Different cloud models are derived for the center, the arms 

and the interarm gas. The mass fraction approximately 50%) and from the arms to the nuclear region (congruent-to 

60%). The CO cloud models reproduce also the HCN (1-0) line intensities observed by Rieu et al. (1992 12 and 

HCN line brightnesses in the halos. 

The molecular column densities derived from the cloud models are factors of 3-5 smaller than those calculated 

with the 'standard Galactic' X al. (1 988). In particular, X is found smaller for the interarm gas than for the clouds in 

the arms, which suggests that the H-2 arm-interarm contrast is larger than... 

Research Fronts: 91-4429 001 (HOT INTERSTELLAR-MEDIUM OF THE LARGE MAGELLANIC CLOUD ; 
HIGH GALACTIC LATITUDE; NEUTRAL GAS; DISK GALAXIES) 
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Abstract: ...and analyzed in reference to each other. Actual experiments were then executed to analyze myocardial 
ultrasound and X-ray image quantitatively, using subtraction and densitometry techniques. The results are discussed 
and evaluated. 
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Abstract: ...of medical images, summarizing the applications of micro- and minicomputers in nuclear medicine, high- 
speed image reconstructed in X-ray computed tomographic scanners, video memory in ultrasound imaging 
equipment, and digital subtraction technique in digital radiology. In conclusion, the 'Physicists in Medicine' are 
expected to play an... '. 
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Abstract: ...signals in response to two adjacent scanning lines, respectively, each line of the input optical image thus 
being scanned twice with the second video signal thus being duplicative of the first video signal but delayed therefrom 
by the duration of one scanning line. The first and second video signals are compared and a third video signal is 
generated in response to any amplitude difference between the first and second video signals, thus increasing the 

redundancy of the third video lines, as by combining the display tube with a camera tube which scans the displayed 

image one line behind the displayed line. The received third video signal is simultaneously compared with the fifth 
video signal to generate the fourth video signal in response to an amplitude difference between the received third and 
fifth video signals. 
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Abstract: ...the core region that has been found in the density map recently deduced by helical image reconstruction 
from electron micrographs of frozen hydrated filaments. The molecular masses were estimated for four radial segments 
that correspond to the morphological domains identified in the map of helical image reconstruction. Then the domains 
were assigned to sequence positions by correlating the estimated masses with... 
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Abstract: .. .between these 2 variables (r = -0.830, P < 0.01). On visual interpretation of functional images, the 
dynamic property of hypoplastic ventricles could be easily estimated in patients with TA or... 
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Abstract: An impedance measurement system was designed to develop a combined invasive/noninvasive thermal 
imaging method for hyperthermia cancer therapy. A 64-channel capacity was specified both for distributed current ... 
...array of superficial electrodes placed circumferentially around the internal plane of interest combined with from 1 to 

4 linear arrays of 8 electrodes served both to inject currents and measure voltages. The frequency source at the 16-b 

level. Current was delivered to all electrodes simultaneously, in phase with amplitude control ( plus or minus 5.0 mA). 
Voltage measurements were sequentially recorded utilizing a programmable instrumentation amplifier and then. 
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Alerting Abstract ... gamma correction system that is used in correcting the light intensity of a digital pixel e.g. Y 
component of YUV pixel, R, G, B components of RGB pixel in a television monitor and a computer monitor. .. 

Original Publication Data by Authority 
Original Abstracts: 

Gamma correction or other power functions are generated for correcting the light intensity for digital pixels. Two 

levels of mapping of segments are preformed to reduce the total number of segments for a given Gamma correction 

is performed on the input scaled into the largest second-level segment. A linear approximation within the largest 
second-level segment is used. The result is de-mapped or scaled down from the... 
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Alerting Abstract ...Spatial location of an object (1), which has identifying luminescent marks (3), by determination 
of trace positions of the marks on an image taken with a camera... 

Original Publication Data by Authority 
Original Abstracts: 

An attempt is made to localize an object (1) with marks (3 ) in space, using a video camera (4). A search is made for 
traces of the marks (3) on the image, to deduce the directions of the marks (3) in the camera (4) view field and the 

position of the object (1). The algorithm used includes a step in which marks are approximately 3) are preferably 

passive marks and may or may not be reflecting, and do not emit any light. The system is not very sensitive to parasite 
lighting. 

Claims: 

Verfahren zum raumlichen Lokalisieren eines Marken (3) tragenden Objekts (1), das darin besteht, Positionen von 
Spuren (13) der Marken (3) auf einem durch eine Bildaufnahmeeinrichtung (4) erstellten Bild (10) zu bestirnmen 
und dann die Positionen der Marken (3) in Bezug auf die Bildaufnahmeinrichtung (4) ausgehend von den Positionen 

der Spuren (13) auf dem Bild (4) zu berechnen, dadurch gekennzeichnet positioning an object (1) carrying 

marks (3) in space, consisting of determining the positions of traces (13) of marks (3) on an image (10) taken 
with a camera (4), and then calculating the positions of the marks (3) with respect to the camera (4) using the 

positions of the traces (13) on the image (4), characterized in that it comprises a step to improve the a 

difference in light intensity on the image between the trace (13) and the geometric shape function, the geometric 

shape function including a Gaussian light intensity function with variable parameters positions of traces (13) 

of marks (3) on an image (10) taken with a camera (4), and then calculating the positions of the marks (3 ) with 
respect to the camera (4) using the positions of the traces (13) on the image (4), characterized in that it comprises 
a step to improve the determination of the positions of the traces (13) on the image (10) by modeling the traces 
(13) using predetermined geometric shape functions and calculating theb>l), the geometric shape function 
including a gaussian function with variable parameters for modeling the light intensity within the shape function. 
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Alerting Abstract ...polarised state analyser (21 1) converts the parallel light irradiated from a light source (202) into 
two straight line polarisations which are further projected following a polarised direction to a beam splitter (214) that... 

...The two straight line polarisations are condensed at the input to a first prism (205) and are divided again go 

through a second prism (206) towards an objective lens (207) which irradiates the straight line polarisations to the two 

predetermined points of the photo mask. The straight line polarisations are reflected from a mirror ADVANTAGE - 

Simply and correctly determines relative amplitude and relative phase difference between two light exposures 
irradiated on photo mask or any other penetrable objects. 
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has light intensity distribution corrector arranged in light path for forming image to eliminate non-uniformity of 
light intensity 

Alerting Abstract ...for focusing an image onto a photosensitive member, the focusing optical system being 
constructed by one-line array of a number of converging light transmission media. A light intensity distribution 
corrector is... 

Original Publication Data by Authority 
Original Abstracts: 

focusing optical system for focusing an image onto a photosensitive member and having a one-line array of a plurality 
of focusing light transmission media, and light intensity distribution correction means arranged... 
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Specification: ... 1 5 is a schematic perspective view of a mirror for horizontal synchronization detection in the light scanning unit 
shown in FIG. 2; 

FIG. 16 is a schematic perspective view showing the showing the beam positions of laser beams irradiated onto the 

photosensitive drum by the light scanning unit; 

FIGS. 18A and 18B are graphs for explaining the relationship between the phase difference difference and the intensity 

distribution of laser beams irradiated onto the photosensitive drum by the light scanning unit shown in the respective drawings 
under the same conditions as in FIGS. 18A and and 1 9B; 

FIG. 22 is a graph showing a setting example of elements of the light scanning unit that can remove the influence of the phase 

difference between neighboring laser beams upon respective image forming units 50(Y, M, C, and B) are serially arranged 

underneath a light scanning unit 1 in the order of 50Y, 50M, 50C, and 50B in correspondence with the images via third 

mirrors 37Y, 37M, and 37C, and a first mirror 33B of the light scanning unit 1. 



A conveyor belt 52 for conveying images formed by the image forming units the photosensitive bodies (drums) 58 by the 

mirrors 37Y, 37M, 37C, and 33B of the light scanning unit 1 is split into Ni)) beams in the sub-scanning direction above the 
corresponding... 

Specification: ... 1 5 is a schematic perspective view of a mirror for horizontal synchronization detection in the light scanning unit 

shown in FIG. 2; FIG. 16 is a schematic perspective view showing the showing the beam positions of laser beams irradiated 

onto the photosensitive drum by the light scanning unit; FIGS. 1 8A and 18B are graphs for explaining the relationship between 

the phase difference difference and the intensity distribution of laser beams irradiated onto the photosensitive drum by the 

light scanning unit shown in the respective drawings under the same conditions as in FIGS. 18A and and 19B; FIG. 22 is a 

graph showing a setting example of elements of the light scanning unit that can remove the influence of the phase difference 

between neighboring laser beams upon respective image forming units 50(Y, M, C, and B) are serially arranged underneath a 

light scanning unit 1 in the order of 50Y, 50M, 50C, and 50B in correspondence with the images via third mirrors 37Y, 37M, 

and 37C, and a first mirror 33B of the light scanning unit 1. 

A conveyor belt 52 for conveying images formed by the image forming units the photosensitive bodies (drums) 58 by the 

mirrors 37Y, 37M, 37C, and 33B of the light scanning unit 1 is split into Ni)) beams in the sub-scanning direction above the 
corresponding... 
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Claims: ...A2 



I . A laser beam scanner (100) comprising at least a set of a laser light source (104R, 104G the laser beam is not sensed by the „ 

photo sensor (302). 

1 0. The laser beam scanner in accordance with one of claims 1 to 9, wherein three sets of the laser are prepared for three 

principal colors (red, green, blue) or complementary colors thereof. 

I I. A photographic printer including a laser beam scanner (100), a conveyor for conveying a photographic paper (1 ) to a 
predetermined scanning plane of the laser beam scanner and a developer (30) for developing a latent image exposed on the 
photographic paper (1) by the laser beam scanner (100), wherein 

the laser beam scanner (100) comprising at least a set of a laser light source (104R, 104G, 104B) for... 
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Specification: ...for successively detecting respective recording duty cycles PDUTY each for 20 pixels in the main scanning 
direction. The light beam intensity correcting memory 156 produces amounts of recording light P with respect to the respective 
light beams... 

Specification: ...for successively detecting respective recording duty cycles PDUTY each for 20 pixels in the main scanning 
direction. The light beam intensity correcting memory 156 produces amounts of recording light P with respect to the respective 
light beams... 
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...daunorubicin fluorescence intensity distribution histograms of the whole cryosections (shown in Fig. 4) measured by laser 
scanning cytometry in accordance with an embodiment of the present invention. Histograms A and B represent... prepared from 
the tumor samples and their DNR distribution was subsequently measured in a confocal laser scanning microscope. 

UIC2 binding was visualized by indirect immunofluorescence. The cryosections were blocked with 10 % goat morphology of 

the tissue sections was routinely checked by hematoxylin-eosin staining. 



Example 6 



Confocal Laser Scanning Microscopy and Laser Scanning Cytometry The daunorubicin accumulation as well as UIC2 binding 
of the cryosections prepared from the tumors were studied by confocal laser scanning microscopy (LSM 510, Zeiss, 
Thonlwood, NY, USA) and laser scanning cytometery (LSC; CompuCyte, Cambridge, MA). 

The 488-nm line of an argon-ion laser was... 
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Specification: ...application. Field of the Invention 

The invention pertains to the field of bidirectional communication of digital data over coaxial cable or other transmission media. 
More particularly, the invention pertains to the field of provision of multiple channels of digital data including interactive TV 

services, digital telephony, video teleconferencing, video on demand, internet access at 10 megabit/second or media data will 

hereafter be called supplemental services. 

Background of The Invention 

In order to provide bidirectional digital data communication over a cable TV coaxial network to multiple subscribers with 

multiple digital services including data, digitized video and digitized audio, all made available over a single cable as ATM or 

ISDN that are designed for delivery of digitized video, digitized audio and digital data over point to point LAN connections. 

Thus, the a major problem exists in adapting time. In CATV systems, typically only 6 mHz of bandwidth is available for 

communications of digital data downstream from the head end to the subscribers and another 6 mHz elsewhere on problem must 
be solved. 

An example of one attempt to transmit digital data bidirectionally over a CATV system is the technology disclosed in U.S. 

patents 4 a PN code is assigned for the call. During the call, pilot signals are continuously scanned to determined when 

another pilot signal becomes stronger. An outer PN code is used to to the head end into branch lines coupled to other 

subscribers. In order to send digital data over video coax, a modem is necessary at both the head end and at all the subscriber 
locations to modulate digital data onto the coax as RF signals, and to receive RF signals carrying digital data and derive the 

digital data therefrom. Because RF signals are propagating along the cables, and because the couplers are the RF signals. 

These random variations make discrimination during the demodulation process to derive the digital data more difficult. 

Further, because the subscribers are at physically different distances from the head modem arrive at the head end at different 

times because of different propagation delays. Because digital data is transmitted in frames and because all subscribers must be 
synchronized to the same. ., transformers. 

Interactive systems typically involve in excess of one hundred different channels on which separate digital data streams can flow 
in addition to the separate channels on which the video signals are provided for normal cable TV service. To send digital data as 
RF signals, very complex constellations of separate amplitude and phase combinations are used to encode the digital characters 

being transmitted. Because of the large number of data points, the differences in phase and the subscribers that must be shared 

by all the subscribers to send and receive digital data. One approach that has been tried in prior art interactive cable TV systems 

is a harmonic which has a bandwidth similar to the bandwidth of the channels upon which digital data is being transmitted 

enters the transmission media. Typically this happens at a tap which... Communications, Vol. E78-8, No. 7 July 1 995" is known 
to teach a bidirectional wireless digital data communication system with a plurality of distributed remote units that communicate 

with a central second embodiment the invention provides for a synchronous multiplexed central transceiver for use in a 

digital data communication system comprised of said central transceiver coupled by a shared transmission medium to... 
...provides for a process of synchronous time division or code division multiplexed upstream transmissions of digital data to a 

headend transceiver on the same frequency over a shared transmission medium from In its fourth embodiment the invention 

provides for a plurality of computer data signals encoding digital upstream data from different sources. The plurality of computer 

data signals comprise the features that code division multiplexing multiple access (CDMA) scheme using orthogonal codes to 

encode multiple channels of digital data for simultaneous transmission over a cable television media which is also carrying 

frequency division other than cable TV programming delivery. The ranging process described herein is useful for any digital 

communication system which delivers data from physically distributed transmitters to a central location in frames than the 

cable TV programming provides a system whereby the entire bandwidth devoted to the digital auxiliary services may be 
simultaneously shared by multiple users who share a plurality of channels... can be effectively managed using conventional error 
detection and correction bits. In other words, the digital data providing the interactive or bidirectional data communication is sent 

using a CDMA scheme, but TDMA scheme. More precisely, a guardband free of data is added to the CDMA signal. Digital 

data is transmitted in frames, each frame comprising 3 data symbols and a guardband. The the ranging/alignment scheme 

disclosed herein is useful for any other modulation scheme which transmits digital data in frames, requires frame synchronization 
and can insert a guardband between the frames. 

Some ary modulation code division multiplexing. Each remote unit receives a time division multiplexed stream of digital 

data. Each timeslot contains 9 bits of data. Each 9 bits is stored in a modulation) constellation by using the first two bits to 

represent the inphase or I axis amplitude and the last two bits to represent the quadrature or Q axis amplitude. Thus, M...are also 
used to send data downstream. With the system described herein, multiple streams of digital data, each having a 64 kbps 

throughput can be simultaneously sent over a 6 MHz of a general system according to the genus of the invention for 

simultaneous transmission of digital data from multiple subscribers to a head end receiver over a shared coaxial cable using... 
...the locations of the Rus and the Rus and Cus simultaneously communicate multiple channels of digital data over the same 



CATV coax using a combination of TDMA/CDMA and FDMA in... or I axis for the real part and the quadrature or Q axis for the 
imaginary part of each point to implements M-ary QAM modulation. 

Figure 22 is a table combinations of 4 bit chips in the Code column and the corresponding 2's complement digital 

representation of the I and Q coordinates for each combination in the Inphase and Quadrature... other. 

Figure 47 is a frequency domain diagram of the spectra of the real and imaginary baseband data signals after direct sequence 
spreading. 

Figure 48 is a frequency domain diagram illustrating synchronization. 

Figure 54 is a block diagram of a synchronous TDMA system for bidirectionally communicating digital data over any 

transmission media including hybrid fiber coax using FDMA upstream and downstream channel to Figure 1, there is shown a 

conceptual diagram of a system for multiple access digital communication over a cable TV coaxial conductor distribution system 

using orthogonal codes for CDMA. The the mathematical relationship which the system of Figure 1 uses to send multiple 

channels of digital data over the same conductor without interference between channels, (b) in Figure 3 A represents an ... 
...represents a code matrix having the unique orthogonal code for each channel as its columns. (cT)) represents the transpose 
matrix of the code matrix (c) where each column of (c) becomes a row of ( cT)). Finally, (i) represents the identity matrix where 

all entries are zeroes except for a line on the receiver side of the transmission is a matrix multiplication of the transpose 

matrix (cT)) times the signals generated on the transmit ...utilize these mathematical relationships of Figures 2 and 3A and 
convert them into a practical digital data communication system, symbolized by the system of Figure 1, subscriber #1 provides a 
digital input stream of symbols or bits using any input device or computer (not shown). This digital data stream to be transmitted 
to the head end arrives on bus 10 at the data input of a code #1 modulator/transmitter 12. This digital data stream will be divided 

into individual symbols transmitted at the rate of three symbols of the invention can be employed using symbois, data bytes 

or any other grouping of digital data. The first bit from the stream on bus 10 will be the first vector of increasing time. 

In the embodiment shown in Figure 3A, modulator/transmitter 1 2 converts the digital data in the data stream arriving on bus 1 0 
into amplitude modulations of a carrier c) representing the final result of the full matrix multiplication. 

Likewise, subscriber #2 provides a digital data input stream on bus 14 to a code #2 modulator/transmitter 16. This digital data 

stream on bus 14 will be divided into individual symbols or bits to be become the second vector element in the information 

vector (b). 

Modulator/transmitter 16 converts the digital data in the data stream arriving on bus 14 into amplitude modulations of a carrier... 
...the TDMA streams. The use of orthogonal codes provides simultaneous multiple access such that multiple digital channels can 
be simultaneously transmitted over a shared data path, and minimizes crosstalk between digital channels, especially where proper 
frame timing alignment among multiple subscribers is utilized. To implement this... side of the transaction, the receivers multiply 
the received signals times the transpose code matrix (cT)) in a manner to reverse the encoding process. To derive the transpose 
matrix, the columns of the code matrix (c) become the rows of the transpose matrix ( 

cT)). In the hypothetical example at hand, the transpose matrix will have (l/(radical)2, 1 c), as shown in Figure 3G. Thus, in 

the example at hand, the transpose matrix (cT)) is actually identical to the code matrix (c). The result of multiplication of the 
result . .3G, each of the elements in the code matrix (c) (and, consequently, its transpose matrix (cT )) )are divided by this 
normalization factor (radical)2. 

Returning to the discussion of Figure 1 factors, and to multiply these result vector elements times the columns of the 

transpose matrix (cT)) to recover the information vector (b) originally transmitted. To accomplish this function, link 28 is line 

35 an analog signal representing the elements in column 1 of the transpose matrix (cT)). 

Likewise, link 30 and the demodulator/discriminator (not shown) is coupled to a receiver 38 a signal on line 37 representing 

the elements of column 2 of the transpose matrix (cT)). 

Multiplier 34 multiplies the signals on link 28 during a first time interval times the 2/(radical)2, times the second element in 

the first column of the transpose matrix (cT)) and outputs the partial product result on line 44 to the summation input of the 2) 

is arriving times the first element of the second column of the transpose matrix (cT)) arriving on line 37. The resulting partial 

product is output on line 48 to the skilled in the art will appreciate that each subscriber transmitter may transmit multiple 

channels of digital data, and that the matrix multiplication and summation operations described above may be performed with 
digital circuitry such as suitably programmed microprocessors. 

In an alternative embodiment, the separate streams of digital data are transmitted using spread spectrum frequency hopping 
techniques. In this embodiment, a first stream of digital data will be transmitted from one end to the other using a carrier that 
hops in frequency in accordance with a first predetermined coded sequence. Likewise, the second stream of digital data is 
transmitted on a carrier that hops in frequency in accordance with a second... time slots in the TDMA streams on lines 10 and 14 
are the channels. The digital data in each time slot in the TDMA streams on lines 10 and 14 is data transmitted on that channel. 
The digital data in the TDMA streams is re-arranged into symbols, as described briefly above, and sometimes' alternatively 



called ranging herein and is broadly applicable to other types of multiple access digital data transmission systems also which 

suffer from different propagation times from different transmitter sites such the data less susceptible to burst noise. The code 

division multiplexing allows multiple channels of digital data to be simultaneously transmitted in a 6 mHz channel without 
interference between channels. In addition, frequency division multiplexing may be utilized to transmit even more channels of 
digital data above and beyond the 144 channels transmitted in the first 6 mHz channel. In other words, another 144 different 
TDMA digital channels may be code division multiplexed and transmitted simultaneously with the first 144 digital channels but 
on a second 6 mHz channel. This second 6 mHz channel has a. ..64, 66 and guardband 71 . The symbols carry the information for 
the various channels of digital data provided to the subscribers. The frame period is 125 microseconds. The frame data payload... 
...Therefore the beginning of the guardband 60 is located at point 61. 

Alignment of Any Digital Data System That Sends Data Bits Collected As Frames 

Referring to Fig.4B, there is... the RU first adjusts its AGC level to make full use of its analog to digital converter dynamic range. 
Next, the RU does frame detection to determine when the gaps in... the RU computer 405 of the presence of the message. The RU 
computer parses and scans the ranging status message and interprets the data therein according to the ranging protocol as.. .of 
subscribers of which subscribers 254 and 256 are typical. The CU sends and receives digital information bidirectional ly with 

each subscriber's RU. Each subscriber has a remote unit or RU including circuitry in a transmit channel that assembles frames 

of data symbols from a TDMA digital data input stream, and encodes and transmits these frames of symbols to the RUs using... 
...the orthogonal codes used by the RUs to transmit the frames, reassembles the TDMA digital data stream from the decoded 
results and outputs the TDMA stream for use by other various services to the subscribers. 

Each frame is comprised of symbols that are composed from digital payload data in 128 timeslots in the TDMA stream. Each 

time slot in the TDMA bits for reasons to be described below. Each timeslot is a channel which can carry digital data 

encoding some service such as video on demand, video teleconferencing, ...box 256 represents RU#2. Each RU receives a time 
division multiplexed (TDMA) stream of digital data from the various devices that share the communication capability of coaxial 

cable/transmission media videophone 262. An interactive television is a modified conventional TV wherein a user can send 

digital signals to the CU in response to things he or she sees on the television or as requests for specific video selections. Each of 

these devices has a digital data input/output port which is coupled to a time division multiplexer switch 264. The of data from 

each device into timeslots in a time division multiplexed (TDMA) stream of digital data on line 266. The TDMA stream for 
RU#2 is on line 267. 

Each... each channel in use, and each decoder uses the appropriate column of the transpose matrix (cT)) corresponding to the code 
used by the corresponding RU to encode the channel being decoded The resulting decoded digital signals are output on lines 286 
and 288 to a switch which reassembles these digital signals to reproduce a composite of the time division multiplexed data 
streams which entered the... synchronous code division multiple access system for use on a CATV system to provide 
supplemental digital services wherein all the bandwidth dedicated to the supplemental services is continuously completely used 

and circuit 400. The function of the framer is to receive one or more streams of digital data via data path 399 from one or 

more sources and to organize this data... encodes each channel with a different orthogonal waveform. For example, these 
orthogonal multiplexer could store digital samples that define a plurality of orthogonal sine and cosine waveforms, each at a 

different s data would then be multiplied by a different waveform's samples to generate new digital samples which define 

orthogonally encoded data on buses 417 and 419 for modulation onto the would then calculate the time domain waveform 

that would have that Fourier spectrum and output digital samples that define that time domain waveform on buses 558R and 5581 
in Figure 2 8 A could be transmitted. 

In the preferred embodiment, the circuitry of the transceiver is virtually all digital, so the arrays of tribits are true arrays, the 
elements of which are used sequentially memory and supporting circuitry that stores incoming digital data from the time division 
multiplexed data stream received by each RU and CU. The time slots; 

* Each time slot or channel in the TDMA streams carries 9 bits of digital data synchronized with the bit clock; 

* One time slot worth of data or 9 bits. . .greater than 2M. More details about trellis encoded modulation are contained in Lee and 
Messerschmit, Digital Communication, 2d Ed., 1994 (Kluwer Academic Publishers, Boston), ISBN 0 7923 9391 0, which is... 
...and Q bits on buses 1068 and 1070 are then stored as separate real and imaginary arrays for the information vector (b) in 
memory 406 in Figure 1 9. These real and imaginary arrays then have their bandwidths spread individually by CDMA 
multiplexer 408 in the manner illustrated by Figure 23B to generate real and imaginary array components of a result vector. The 
elements of each result vector defines the individual... Access System 

The output of the convolutional encoder 402 is an array of 4-bit digital numbers for each of symbols 1, 2 and 3 shown in Figure 

20. Each of. 4-bit numbers has two bits representing a real part and two bits representing an imaginary part. Thus, the 

information vector (b) shown at 481 for use in the matrix multiplication... or I axis for the real part and the quadrature or Q axis 

for the imaginary part of each point The I coordinate of each point represents the amplitude for that 16 combinations of 4 

bits in the Code column and the corresponding 2's complement digital representation of the real and imaginary coordinates for 
each combination in the Inphase and Quadrature columns, respectively. For example, the input point 1 100 maps to a point having 
a +3 imaginary coordinate and a -1 real coordinate on the constellation of Figure 21. The mapping of of the symbol and the 



other array stores the 2-bit elements which define the imaginary or quadrature "Q M coordinate of each symbol element. The 144 

array elements of each symbol This operation generates another linear array of real or inphase coordinates along the R axis ct 

a result space in a results constellation similar to the constellation of all possible input from the fust symbol to be transmitted. 

Second, the same process is repeated for the imaginary coordinate linear array (not shown) for the same symbol the real 
coordinates of which were just processed. This results in another linear array comprising the imaginary or quadrature 
coordinates of the chips in the results array. This imaginary component array of the results array also is not shown in Figure 23. 

The real.. .part of an overall result or "chips out' 1 array which contains both the real and imaginary coordinates of a plurality of 

chips to be transmitted. These chips map to points in to whatever points in the input point space that are defined by the real 

and 

imaginary components in the information vector array b, of which array 405 is the real part codes. 

Before performing the matrix multiplication, the 2's complement values of the real and imaginary components of the information 

vector b input array are converted to their decimal equivalents as codes, the matrix multiplication can be made using the Fast 

Hadamard Transform algorithm in a digital signal processor or microprocessor. If the code matrix is comprised of sin and cosine 
terms invention, cyclic codes are preferred because they are easier to generate. 

The resulting real and imaginary component linear arrays of the results or chips out array are stored in a memory part of the 

CDMA MUX, and comprises the real or inphase array 409 and the imaginary or quadrature array 413 of the 144 result points or 
chips in the result space. On every chip clock, one result point or chip comprising a real component and an imaginary 
component is output on bus ...unit 453 splits off the real component and outputs those bits on bus 417. The imaginary 
component will be parsed out, and those bits will be output on bus 419. 

Because channels must share the transmission media with other RF signals having adjacent frequencies, two optional digital 

passband Nyquist filters 421 and 423 are used to limit the bandwidth of the signals 417 and 419 to 6 Mhz to avoid 

interference with signals on neighboring frequencies. The digital signals on buses 417 and 419, when converted to their decimal 
equivalents usually have rapid equivalent the real component on bus 43 1 and outputs the result on bus 443. 

The imaginary or quadrature component of each chip, after filtering, is input on bus 433 to another 435 modifies the 

amplitude of the sine wave in accordance with the amplitude of the imaginary component on bus 433, and outputs the result on 
line 441. Lines 441 and 443.. .the SIN signal on line 437. The SIN and COS signals can be in either digital or analog form in 
various species within the genus of the invention. 

Referring again to ...using control and timing signals on bus 902 on the CPU and the real and imaginary data components on bus 
904 output by the demodulator 460 in Figure 19 and the.. .carries data defining the real part of the received signal on lines 906 and 
the imaginary or quadrature part of the received signal on lines 908. 

In acquisition mode, the interest... polarity sequence of the individual elements of the barker code sent by the CU. Every CT-2 
chip clock (8 chip clocks), a new digital sample of the received signal enters the FIR filters. The FIR filters do a summation of 

the results of each stage every CT-2 chip clock. When all the samples of the barker code have entered the FIR sequence that 

defines the barker code the receiver is looking for, the summation on the CT-2 chip clock that results in the alignment causes the 

peak 1004 at the output 1012 represent sample points each of which is spaced apart from time TO by one CT-2 chip clock. 

When the local oscillator 425 in the embodiments of either Figure 35 by the circuitry of Figure 38 is as follows. Circuits 1014 

and 1016 are the digital equivalents of sample and hold circuits. Circuits 1018 and 1020 are each delay circuits that each impose 

a CT-2 chip clock delay on a sample signal on line 1022. This sample signal is input of which is the magnitude of the signal 

on bus 944 (all processing is digital in the preferred embodiment). The subtractor 1024 constantly subtracts the first sample value 

1010 stored from the changing values on bus 944 and presents the difference on bus 1026. Two CT-2 chip clocks later, the 

sample signal on line 1022 reaches register 1016 and causes... the transmit channel, the processing performed in the receiver may 
be performed using analog or digital or some combination of analog and digital circuitry. The receiver will be described as if all 
processing was digital as it is in the preferred embodiment. The signal received from the shared transmission media is passed 
through an analog-to-digital converter (not shown) and the resulting digital data stream is passed to a demodulator 460. 

Figure 26 is a more detailed diagram line 461 to the analog input of an A/D converter 463. The stream of digital data 

resulting from the analog-to-digital conversion is simultaneously fed to two multipliers 465 and 467. Multiplier 465 receives as 
its other input on line 481, a stream of digital values that define a local carrier sine wave having the same frequency and 
synchronous in. RU transmitter section. 

The results output from the demodulator on lines 469 and 471 are digital data streams which basically defines the mix products 
comprised of a fundamental carrier frequency and upper and lower sidebands. Digital filters 473 and 475 filter out the desired 
sidebands that contain the real and imaginary parts of each chip or result point that was transmitted. The stream of quadrature or 
imaginary components of the received chips are output on bus ...interpret the data transmitted by the RUs. 



In some embodiments, the streams of real and imaginary components of the 144 chips of each symbol on buses 477 and 479 are 

stored Demultiplexer 462 in Figure 19. The COMA Demultiplexer 462 multiplies each of the real and imaginary component 

arrays times the transpose of the code matrix used by the CDMA MUX 408 process. This matrix multiplication process 

results in two linear arrays of decoded chip real and imaginary parts for each symbol. These arrays are stored by the CDMA 
Demultiplexer 462 in memory 464. In alternative embodiments, the CDMA Demultiplexer processes the two streams of real and 

imaginary components "on the fly" such that they do not have to be first stored as in a memory in the CDMA Demultiplexer 

462. 

After the linear arrays of real and imaginary components for a symbol are stored in memory 464, the result for each symbol is... 
...of received chip points in a received chip space having a real axis and an imaginary axis. The mapping by orthogonal code 

transformation from the constellation of possible input points shown what the actual tribits transmitted were. Viterbi 

Decoders are well known in the art of digital communications, and no further details will be given here. This Viterbi algorithm 
could be carried out by a programmed digital computer if slow speed is enough or by a dedicated hardware circuit if speed is... 
...used by Qualcomm, Inc. in San Diego in cellular phone systems to combat noise in digital cellular phone transmissions, and 
the details of their patents and products are hereby incorporated by... to noise could not be used. In some systems with large 

numbers of channels of digital data to send, there are only one or a few code sets which have enough inputs 502 and has a 

plurality of outputs 504. The inputs 502 each carry the digital data from one timeslot The outputs 504 each carry the digital data 
from a randomly assigned one of the inputs, which changes periodically, and are coupled. . .and/or no fallback mode. 

The encoded bits are divided into real (or inphase) and imaginary groups by dividing each encoded tribit in half and outputting 

the first 2 bits as 517i are coupled to a switching circuit 544 which also receives as inputs real and imaginary components of 

access channel information on buses 542r and 542i. During normal pay load transmission operations buses 542r and 542 i for 

coupling on buses 546r and 546i, respectively. The real and imaginary components in each tribit on buses 546r and 546i are 

written into buffer 548 in shufflers operate synchronously to shuffle the same timeslots to the same codes simultaneously. A 

timeslot scanning counter 601 increments from 0 to 143 in synchronism with a system clock on line its activity table using 

circuitry not shown in Figure 28B. Bus 532 carrying the timeslot scanning counter output is also coupled to the framer 508, and 
the count on bus 5 32... pseudorandom shuffle table stored in memory 619, and all RUs and the CU synchronously scan the 

activity table and synchronously, pseudorandomly assign the same CDMA spreading codes to the active an active timeslot 

than in fallback #1 mode. The addresses in table 718 are sequentially scanned using addresses generated on a bus 722 by a 
counter 720 driven by the chip clock on bus 603. The data regarding the status of each sequentially scanned timeslot is output on 
bus 724 to control logic 726. The status data on bus... real information vector and the last two bits of every Trellis encoded tribit 
as the imaginary information vector. 

In Figure 28A, block 510 generates the ranging barker codes needed for the... spread by the orthogonal code multiplexer to 
generate individual real or inphase and quadrature or imaginary result vectors 409 and 413 in Figure 46 on buses 558r and 558i. 

There is...562i is applied to a scaler amplifier 564 which scales the amplitude level of the digital numbers on buses 562r and 562i 

in accordance with a signal on bus 566 which this scaling is to enhance performance by taking advantage of the full precision 

of a digital to analog converter 576 at the output of the transmitter. A digital to analog (D/A) converter has a dynamic range for 

its analog output When few amplifies" the incoming signal based on the activity level such that the resulting swing in digital 

values going into the D/A converter 576 causes output analog signals which swing between. each bus to the width and center 

frequency of the 6 mHz channel devoted to digital data communication on the coaxial cable or other media 24. The shaping filter 

has a modulator is coupled on bus 574 (the filter/modulator 570 sums the orthogonal real and imaginary signals after 

filtering to generate a single signal on bus 574) is coupled to the input of the digital to analog converter 576 for conversion to an 
analog signal for application to the input... and negative values call for increased gain. 

The signal on line 752 is converted to digital information by A/D converter 754 which performs IF sampling as is known in the... 
...rate substantially greater than the symbol period. 

The gain of the signal represented by the digital data output by the AID converter 754 is examined by automatic gain control 

(AGC) 756 761. The matched filter has two filters which have filter characteristics that are the mirror image of the squared 

raised cosine filter characteristics of the filters 1 134 and 1 136 in the filter/modulator 570 shown in Figure 46. The matched 

filters separate the orthogonal real and imaginary components in the received signals and transmit them to the frame detector via 

buses 906 DFE equalizers is an adaptive FIR filter. Adaptive FIR filters and many of the other digital signal processing 

components of the circuitry disclosed herein are known and are discussed in detail in Elliott, Handbook of Digital Signal 

Processing: Engineering Applications, (Academic Press, Inc. San Diego, 1987), ISBN 0-12-237075-9 by CDMA MUX 766. 

This multiplexer multiplies the incoming data by the transpose code matrix CT) of the code matrix used by CDMA MUX 527 in 
the transmitters represented by Figure... signal on line 900 in Figure 34. This clock steering signal is input to the digital 
equivalent of an integrator in control loop 781 which serves as a loop fitter for... amplitude and phase error correction coeficients 
on buses 790 and 802, respectively, to control the digital amplification process carried out by the amplifier 788 and the phase 

error correction process carried real or I axis coordinate and 2 bits plus a sign bit which define the imaginary or quadrature Q 

axis component. Therefore, in polar coordinates, each constellation point has an amplitude... and compares them to its own 
matching pseudorandom sequence. Each bit has only 2 possible digital values which defines 2 points in the bpsk constellation. If 



the incoming points are rotated.. .complex numbers representing the received chips which have had the signs of their Q or 
imaginary components inverted. 

The DFE filter eliminates or reduces post cursor interference by supplying a subtraction... data ordering changes of position of the 
barker code in the gap. data resulting from scanning the gap for additional unwanted pulses at the edges of the gap. This data 
is.. .Figure 24. Specifically, shaping filter/modulator 507 of Figure 46 receives inphase (real) and quadrature (imaginary) digital 

inputs (or analog) on buses 568r and 568i. Although, buses 568r and 568i are shown bus 568i is shown as a constant 

amplitude spectrum 1 140 of amplitude Aj)) on the imaginary axis in Figure 47 The direct sequence spread spectrum techniques 

employed in the transmitters according which is established at a frequency which can be easily and conveniently achieved in 

a digital filter. The output signals of the filter are ultimately sent to digital-to-analog converter 576 in Figure 28A and from there 

to an up/down converter to raise the frequency to a frequency in the middle of the band devoted to digital data 

communication to implement the CATV or cellular system supplemental services on the shared transmission squared raised 

cosine passband filter characteristic 1 144, but its filter characteristic is located in the imaginary plane of the frequency domain 

shown in Figure 48. The passband filter characteristic has a mHz and is centered on an intermediate frequency Fc which is 

easy to attain in digital filter design. To insure orthogonality between the real and imaginary data output signals on buses 1 146 
and 1 148, the transfer function of filter 1 136 is function of filter 1 134. 

When the baseband spectra of Figure 47 for the real and imaginary signal components are passed through filters 1 134 and 1 136, 
the resulting Fourier spectra of the digital data on buses 1 146 and 1 148 are as shown in Figure 48. These spectra contain all the 
encoded information from the real and imaginary information vectors encoded by the orthogonal code multiplexer 527 for 
reasons which will be understood by those skilled in the aifof spread spectrum systems. These digital signals on buses 1 146 and 
1 148 are summed in summing circuit 1 150. The result is output on bus 574 to the analog-to-digital converter 576 in Figure 28A 
for conversion to analog signals which are then raised in of the CU modem is to provide a multiple-user and /or multiple- 
source simultaneous digital data communication facility over a limited bandwidth channel such as 6 megahertz to one or data 

in the downstream direction toward the RU modems using a transmitter 1 1 70 that uses digital data to modulate one or more radio 
frequency carriers that are transmitted over the media... schemes that will work for the downstream direction CU transmitter are 
QAM, SCDMA or DMT (digital multitone transmitter). Any of the conventional transmitters described in the books incorporated 
by reference herein... 

Claims: ...delay to achieve frame synchronization. 

7. A synchronous multiplexed central transceiver for use in a digital data communication system comprised of said central 
transceiver coupled by a shared transmission medium to signals. 

10. A process of synchronous time division or code division multiplexed upstream transmissions of digital data to a headend 

transceiver on the same frequency over a shared transmission medium from transceiver, characterised in that it comprises the 

steps of: 

- receiving at a remote transceiver upstream digital pay load data from one or more sources and organizing said data into frames 

of symbols each frame comprised of a plurality of timeslots each containing symbols derived from said upstream digital 

payload data; 

- iteratively transmitting a ranging signal, and determining a transmit frame timing delay value... timing delay for subsequent 
upstream frame transmissions. 

13. A plurality of computer data signals encoding digital upstream data from different sources, each computer data signal 

embodied in a carrier wave of. toward a spread spectrum receiver capable of receiving all the carrier waves and recovering the 

digital upstream data from each source, 



characterised in that each computer data signal is organized in data representing the summation of partial products resulting 

from the spreading of the spectrum of digital upstream data of one or more logical channels from one or more of said different... 
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